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[57] ABSTRACT 

A side impact crash protection and rollover system com- 
prising: a web guide attachable to a pillar of a vehicle; a seat 
belt system having a shoulder belt portion supported by and 
extending from the web guide, the shoulder belt portion 
adapted to be secured about a seated occupant; an air bag 
assembly including an air bag initially stored in an unin- 
flated or folded condition adjacent the web guide and when 
inflated is positioned adjacent the pillar, the air bag including 
a first channel for receiving a portion of the shoulder belt 
portion. 

18 Claims, 11 Drawing Sheets 
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PILLAR-MOUNTED SIDE IMPACT AND FIG. 12 shows an inflated air bag in relation to the side of 

ROLLOVER AIR BAG a vehicle. 

BACKGROUND AND SUMMARY OF THE infl ™; ££' ° f * SeCti0D ° f 3D aif ta * 

INVENTION 5 *a ■ , i 

FIG. 14 is a partial plan view of a rear panel. 

The present invention generally relates to occupant safety „™ A „ _ 

restraint systems and more particularly to a system designed DETAILED DESCRIPTION OF THE DRAWINGS 

to protect an occupant in a side impact and/or rollover Reference is made to FIG. 1 which illustrates the interior 

accident. io of a venicle 2 <* and more particularly the construction of a 

The concept of providing safety systems to protect an typical side 22 of the vehicle. The vehicle is constructed 

occupant during a side impact collision or rollover accident usin S a frame 24 The frame defines an A-pillar 26, a B -pillar 

has been proposed in the prior art. These systems include air 28 and a C-pillar 30, A roof rail 32 connects the various 

bags that are stored within one or more of the vehicle doors pillars. The frame 24 includes a number of other structural 

and, when inflated, provide a cushion between the occupant 15 elements (not shown) which are known in the art. FIG. 1 

and the side of the vehicle. Other systems deploy an air bag shows the location of the front window 34 and rear window 

from a side or wing of the seat. Other systems deploy a net ^6, front armrest 38, rear armrest 40, front seat 42 and rear 

or air bag that is typically stored near the roof rail of the seat 44 - 

vehicle and, when pulled down, covers the window area of Today's vehicles typically include a three -point safety 

the door to prevent occupant egress. 20 restraint system 50 (see FIG. 7) for each outboard seating 

It is an object of the present invention to provide an location. These systems will typically include a seat belt 

improved side impact and rollover system. It is a further retractor 59, a seat belt 64 configured into a shoulder belt 

object of the present invention to provide an air bag which portion 64a and lap belt portion 64b which is anchored at 69, 

protects the occupant in a side impact collision and also a ton gue 65 and a buckle 72. These systems 50 may also 

functions in cooperation with a seat belt system to tighten 25 i flclude belt-tightening devices (also referred to as preten- 

the seat belt about the occupant, thereby removing slack. sioners in the art) such as a buckle pretensioner 71 and 

Accordingly the present invention comprises: a side retractor pretensioner (which is typically internal to the 
impact crash protection and rollover system comprising: a ^tractor). The purpose of these pretensioners or belt- 
web guide attachable to a pillar of a vehic le: a seat belt ^^g devices is to remove seat belt slack during the 
system having a shouTder belt portion supported by and 30 mitial moments of an accident. These three-point safety 
extending from the web guide, the shoulder belt portion restraint systems are typically used, at least, for each of the 
adapted to be secured about a seated occupant; an air bag four outboard positions within the vehicle. As is 
assembly including an air bag initially stored in an unin- J™ wn 10 the art > the shoulder DeIt portion 64a of the seat 
flated or folded condition adjacent the web guide and when beIt 15 P 0sitl0ned and g uided by a web guide 60 (sometimes 
inflated is positioned adjacent the pillar, the air bag including 35 also k"™ 0 ™ a D-nng in the art). For the driver and front 
a first channel for receiving a portion of the shoulder belt. P^nger, the D-nng is typically located and secured to the 

Many other objects and purposes of the invention will be £ P ^S jL 1 ^? 1 toC ^ r^m^fS? 5° 
i c .urn j - t , , . . „ , , tront seat is shown by numeral 67 (in FIG, 1). The web euide 

clear from the following deuded descnpUon of the draw- 60fl associated ^ ^ safe(y ^ ^ 

S * 40 gers is secured to the C-pillar 30 (see FIG. 9). The front web 

BRIEF DESCRIPTION OF THE DRAWINGS guides 60, rather than being secured at a fixed location on the 

B-pillar may be part of a height adjusting mechanism (height 

In the drawings: adjuster) 66 which includes a slidable carriage 54 (to which 

FIG. 1 diagrammatically illustrates the interior of a typi- a D ; rin g 60 * s attached) permitting the occupant to adjust the 
cal vehicle. 45 vertical position of the web guide 60 in a known manner. A 

FIG. 2 illustrates a major component of the present OTnfi * urato > can be used for the rear web guide, 

invention in relation to the B-pillar. Reference is now made to FIG. 2 which again illustrates 

FIG. 3 is an assembly view showing the major compo- l* y ™ { °* the Vemde sh ° win S the B- P Ular28and 

nents of the present invention. r °° f ml 32 and sh ° ws vanous elements of an occupant 

„~ A . 50 restrain t system 80. An adjustable web guide mechanism 66 

FIG. 4 is a cross section of a housing of the present ^ sho wn attached to the B-pillar 28. The retractor 59 for 
invention. from vemc i e occupants, such as the driver, is typically 

FIG. 5 is an isolated, plan view of an air bag used within attached to the floor or lower portion of the B-pillar and 
the invention. covered by a plastic molding 63. The shoulder belt portion 

FIG. 6 is a cross sectional view of an air bag near a slot 55 64a extends from a spool of the retractor and through a loop 
of a height adjuster (also referred in the art as an adjustable of the D-ring 60 (which is shown in front of a housing 

turning loop). 100). The D-ring 60 also has a mounting opening 70 for a 

FIG. 7 shows a three-point safety restraint system. fastener. The D-ring 66 is secured to the slidable carrier 54 

FIGS. 8 and Ha show various views of an inflated air bag. 6q sicf ^^in^W^^^ * * ^ ^ 

iJc'^ST^ 9 ^"^ rCStrainl SyStCm rdati0n t0 60 ^ housing Too (of FIG. 2) also provides a decorative 

lh l C ;7° faVehlCl . , ■ , , , fascia 10 cover hei S ht ad J uster 66 aDd B-pillar 28. The 

FIG 10 is a cross sectional view of an alternate embodi- housmg m incIudes a iower fl m that fite 0 

ment of the invention through sections line 10-10 of FIG. mating open ing of the top 104 of the trim 63. This flange 102 

65 can be fixedly secured to the trim 63 in a known manner such 

FIG. 11 shows an inflated air bag as it opens an associated as using interlocking tongues or grooves on each of the 

cover - housing and trim 63. The upper portion 104a of the housing 
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includes fastener openings 106a and 1066 which facilitate open to atmosphere). The length of the tubular section is 

attachment of the housing to the roof rail 32. During chosen to permit the two panels of material to separate 

assembly of the housing 100 to the B-pillar 28, the D-ring sufficiently to provide depth to cushion the occupant's head 

60 (and the seat belt 64, tongue 65 and anchor 69) are from bottoming out and to completely cover the D-ring 60 

slipped through an opening 110 in the housing (from the rear 5 when inflated. The tubular material 210 defines a wall of the 

of the housing to the front of the housing). Subsequently, the air ba S- witn the two material panels 202a, 6 laid flat on each 

housing 100 is attached to the B-pillar 28 and the D-ring 60, otner > a portion of the tubular section is pulled through the 

which was temporarily positioned in front of the housing opening 206 in the front panel 202a and formed into a roll 

100, is secured to the movable carrier 54 or fixed mounting 207 (see FIG. 3). As discussed below, the shoulder belt 

location 67. In this position the D-ring 60 is in front of the 10 portion 64a of the seat belt 64 extends through this tubular 

housing 100 with its fastener (which joins the D-ring to its section. 

mounting point) vertically movable in the slot 110. It should Reference is again made to FIG. 5. A pair of parallel 

be appreciated that if the D-ring 60 were attached to a fixed phantom lines has been superimposed upon the air bag 200 

point on the B-pillar a smaller (circular) opening would be to illustrate the positional relationship of the opening 212 to 

used. In the above construction the housing 100 hides that is the B-pillar 28/roof rail 32 and also to illustrate the posi- 

portion of the shoulder belt portion 64a which extends to the tional relationship of the inflator to the opening 212 and to 

retractor 59. the B-pillar. The air bag 200 is generally rectangular or 

An alternate construction permits the shoulder belt por- trapezoidal in shape, having a top and bottom 214a and 2146 

tion 64a to lie in front of the housing 100. In this case the respectively and sides 216a and 216b. The air bag 200 

D-ring 60 can be secured to the carriage 54 without being 20 further includes an upper and lower border of material 218a 

first routed through opening 110. and 218ft ( w &ich lie beyond the inflatable portion of the air 

Reference is made to FIGS. 3 and 4 which show the major bag) ' ^^^^l 1 P ™ Uty ° f m0UDtin S 0 P en ' 
components of the housing 100. The housing 100 is gener- m & 7 20a 7 220d ' ^ c air ba S 200 15 Preferably a dual- 
ally C-shaped and includes a front or trim panel 150 and f hambe [ ed air bag having an upper chamber 230a and a 
sidewalls 151a,6 which matingly engage a back plate 152 25 l0WCr ch * mbc \ ™ b > A ^ n ™* m °r rectangular or oval 
The back plate includes four mounting lugs 154a~d which fP ar ^ or P ane * 232 separates the two chambers of the air 
extend from the main portion 156 of the back plate 152 « g * ^ P ^ e J 232 15 se S meDted showing a plurality of air 
Each of the mounting lugs 154a-^ is hollow having a bore , VeDl f 232fl whlch permit inflatioQ 8 as t0 flow between 
158. A respective fastener 254 extends through the holes chamb ers As can be seen the inflator 250 is located 
106a-o* (of the plate 150) through each bore to secure the 30 ?Jr u , cha mber 230^Upon deployment of the air bag 
housing 100 to roof rail 32 and/or the B-pillar 28. The back 2 , ' ' he lower chamber 230b IS fiUed with mflatioD S as first 
plate 152 also includes a plurality of inflator mounting holes u ^ f P errmtted 10 mi S rate mto the u PP er chamber 
160 and an outwardly extending, hollow projection 162 through the vents 232a. Thus the lower chamber is 
having walls 164 defining an opening or channel 166 which g cnera ^ at a higher pressure than that of the upper chamber, 
extends through to the rear 168 of the back plate 152 When 35 ° nce . the Iower chamber 2306 is compressed by the occu- 
the housing 100, including the trim plate 150 and back plate pan J ™ t™* °[ roUover crash ' additional gas is 
152, is mounted to the roof rail 32/B-pillar 28, the opening controllab ly forced into the upper chamber at a faster rate to 
or channel 162 is positioned over the web guide mounting 5™ the ° Cc ^ ant s he a d. Reference is again made to FIG. 
location 67 or height adjuster 66, with the opening 110 (of 3 Jt Sy T? indudeS a metal retainin S P late 240 
the trim panel 150) aligned to the opening 162 (in the back 40 Wh !° h 1 ? clu ? es a P lurallt y of mounting openings 242a-242c 
plate). v a nd a plurality of alignment openings 244a and 2446. 

ItetrimplatelSOincludesatearseamlTOwhichextends , ^ inflator250 ^ part of an inflator assembly 252 which 

above and below the opening 110. als ° ^P™* a mounting bracket or housing 256. The 

-n, , • i , icn A u i . * M , • , mounting bracket or housing 256 includes a plurality of 

Hie trim plate 150 and back plate 152 are designed such 45 mounting studs 258a-258c which extend from the housing 

that when the two are mated together they define an interior 256. The housing also includes a mechanism, such as a band 

cavity 172 in which an air bag 200 and inflator 250 are 260. As can be seen, the inflator is positioned within or upon 

located. the or housing 256 and secured thereto by means of 

Reference is made to FIGS. 5 and 6 which illustrate a plan the fastenable band 260. As can be seen in FIG. 3 the inflator 
view and a sectional view of the air bag 200 prior to 50 250 appears to be shown as being used outside of the air bag 
installation within the housing 100. The air bag 200 is 200. This has been done for ease of illustration and is not the 
constructed of two facing panels of material 202a and 2026 case. The inflator 250 is positioned within the air bag 200 as 
which are secured together. Numeral 204 illustrates a periph- also shown in FIG, 13. FIG. 13 is a side view of a section 
eral line of stitches used to sew the panels of material of the air bag 200 showing the inflator studs 258a-c extend- 
together. In one embodiment the panels 202a,6 are con- 55 ing through corresponding holes 304a in the rear panel of the 
structed of woven, nylon material. The material may be air bag 200. A small reinforcement panel 259 can be sewn 
coated with silicone to reduce the permeability of the fabric to the rear panel 2026 to reinforce the bag proximate the 
to permit the air bag 200 to remain inflated for a predeter- location of the inflator 250. This panel 259 can be secured 
mined length of time. If it is desired that the air bag maintain on the inside or outside of panel 2026. When located on the 
its inflated shape for an extended period of time the bag 200 60 inside of the panel 2026 the reinforcement panel 259 func- 
will typically be coated with urethane instead of silicone and tions as a heat shield. The mounting studs 2SSa-< also 
each of the sewn seams replaced by a heat seal. Alternatively extend through openings 310a in the reinforcement panel 
the air bag 200 may be made of a thermoplastic such as 259. The thickness of these panels has been exaggerated, 
urethane or thin film of similar material. Each of the panels The studs 25Sa~c are secured to the mounting plate 240 by 
202a and 2026 includes an opening 206. A tubular section of 65 nuts 300. 

material 210 is sewn to each of the panels proximate the FIG. 14 is a partial plan view of the rear panel 2026 and 

openings 206 to provide a through passage 212 (which is illustrates the method by which the inflator 250 is placed 
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within the air bag 200. The rear panel 202b and reinforce- 
ment panel 259 are split, generally at 302, which forms a 
first flap 304 and a second flap 310 both of which are folded 
back to uncover an opening 306 in the panel 202b. The 
inflator 250 is placed inside the air bag 200 through opening 5 
306. The flap 304 is manipulated so that its openings are 
placed about the mounting studs 258a-c. Thereafter the flap 
310 is manipulated so its openings 310a are similarly 
received about the studs. In this configuration the opening 
306 is effectively closed with the inflator 250 within the air 10 
bag 200. 

The housing 100 is assembled as follows: the retainer 
plate 240 is positioned upon lugs 154c and d. When in 
position, the openings 242a-c are in alignment with the 
openings 160 of the back plate 152. The air bag 200, with the 15 
inflator 250 therein, is first folded to a generally rectangular 
configuration to fit within the cavity 172 (see FIG. 4). With 
inflator 250 in place (within the air bag 200), the left side 
224 of the air bag and side 216a are folded or rolled inwardly 
toward the back plate 152. This folding or rolling results in 20 
a folded or rolled edge 226 which is arranged to lie generally 
parallel to the sidewall 151a of the trim panel 150. Similarly, 
the right-hand side 228 of the air bag is rolled or folded 
toward the mounting location of the inflator 250 into the 
configuration generally shown in FIG. 3. Thereafter, the 25 
mounting studs 258a-c of the inflator are passed through the 
openings 242a-c to position the inflator 250 against the 
mounting plate 240 trapping an adjacent portion of the air 
bag 200 (and reinforcing panel 259) therebetween. This 
construction acts as a seal to prevent gas leakage from the 30 
bag about the inflator. The inflator 250 is secured to the back 
plate 152 by a plurality of nuts 300. Further, the channel or 
opening 212 located within the air bag 200 is positioned 
about the sides 164 of the projection 162. With the air bag 
and inflator in place upon the back plate 152 the trim panel 35 
150 is positioned thereon. 

After the D-ring 60, tongue 65 and anchor bracket 69 (see 
FIG. 7) have been passed through the assembled housing 
100, the housing 100 is secured to the B-pillar and roof rail 
by fasteners 254 and positioned relative to the lower trim 63. 40 

Upon the sensing of a side impact crash or rollover 
condition of the vehicle by an appropriate sensor or sensors 
located within the vehicle, an activation signal is commu- 
nicated to the inflator 250 to inflate the air bag 200. As the 
air bag 200 inflates, it bears upon the inner surface of the 
trim panel 150 causing the trim panel to rupture along seam 
170, The trim panel will divide into two halves or parts 150a 
and 1506, which pivot outwardly as the air bag 200 inflates. 
Upon inflation of the air bag, the housing parts 150a and 
1506 will be trapped between the air bag 200 and the side of ° 
the vehicle away from the occupant. 

Reference is briefly made to FIGS. 8 and 8a which show 
views of the inflated air bag 200 adjacent the B-pillar 28. 
FIG. 8a also shows the shoulder belt 64a extending through 55 
the opening or channel 212 in the air bag. As the air bag 
inflates it lifts the shoulder belt portion 64a of the seat belt 
64 upwardly and inwardly. This movement of the shoulder 
belt portion 64a creates a tension in the lap belt portion 64b 
(see FIG. 7) causing the lap belt portion 64b to slide within 60 
an aperture of the tongue 65 thereby eliminating slack in the 
seat belt about the occupant. 

When inflated, as shown in FIG. 8a, the air bag 200 
extends forwardly from the B-pillar blocking a portion of the 
front window 34 preventing egress of the occupant. 6 s 

Reference is now made to FIGS. 9 through 12 which 
illustrate a similar system 80' applied to the rear seating 



positions of the vehicle. FIG. 9 illustrates the rear interior 
portion of the vehicle, and more particularly the rear window 
36, roof rail 32 and C-pillar 30. Additionally, FIG. 9 shows 
the general location of a rear seat belt retractor 59 having a 
length of seat belt wound about a spool 59a of the retractor. 
The shoulder belt portion 64a extends through a D-ring 60a 
which is secured to the vehicle frame at a fixed point. 

The system 80' includes a rear housing 100' having a trim 
plate 402 and a rear or back plate 404 defining a space or 
channel 406 therebetween. An inflator 250' and air bag 200' 
are positioned within the channel 406. The air bag 200' is 
constructed to have a channel 212' therein (similar to chan- 
nel 212 with air bag 200) through which the shoulder belt 
portion 64a extends. The inflator 250' is mounted to the air 
bag 200' in the manner as described above. The housing 100' 
and particularly the trim panel 402, includes a tear seam 407 
(also shown in FIG. 10) which extends from a slot or 
opening 410. 

With D-ring in place upon the C-pillar the belt and anchor 
are threaded through the opening 410 in a rear housing 100*. 
Subsequently, the assembled housing 100' is secured to the 
C-pillar. 

Reference is briefly made to FIG. 12 which shows the air 
bag 200' in its inflated state. As with the embodiment above, 
as the air bag 200' expands the trim panel 402 is opened 
along the tear seam 407. The resulting two halves 412a and 
4126 of the front panel trim rotate outwardly (as the air bag 
inflates) toward the side of the vehicle. Upon inflation of the 
air bag, these housing sides or parts 412a and b are posi- 
tioned between the air bag and the vehicle side. 

Many changes and modifications in the above-described 
embodiment of the invention can, of course, be carried out 
without departing from the scope thereof. Accordingly, that 
scope is intended to be limited only by the scope of the 
appended claims. 

What is claimed is: 

1. Aside impact crash protection and rollover system (80) 
comprising: 

a web guide (60) attachable to a pillar of a vehicle; 

a seat belt system (50) having a shoulder belt portion 
(64a) supported by and extending from the web guide, 
the shoulder belt portion adapted to be secured about a 
seated occupant; 

an air bag assembly (100, 200, 250) including an air bag 
(200) initially stored in an uninflated or folded condi- 
tion adjacent the web guide and when inflated is 
positioned adjacent the pillar (28, 30), the air bag 
including a tubular first channel (212) for receiving a 
portion of the shoulder belt portion. 

2. The system as defined in claim 1 wherein the system 
further includes a housing (100) to protectively enclose the 
air bag, the housing adapted to be secured to the pillar, with 
the air bag folded therein. 

3. The system as defined in claim 1 wherein upon inflation 
of the air bag, a portion of the inflated air bag immediately 
below the shoulder belt portion lifts the shoulder belt portion 
upwardly relative to the seated occupant to aid in tightening 
the seat belt system about the occupant. 

4. The system as defined in claim 1 wherein the air bag 
comprises a plurality of panels joined together at a periph- 
eral edge, each panel including an opening therein, a tube is 
joined to the panels at each opening defining the first 
channel. 

5. The system as defined in claim 4 wherein the air bag is 
made from woven material. 

6. The system as defined in claim 4 wherein the air bag 
panels are coated to reduce the permeability of the material. 
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7. The system as defined in claim 4 wherein the joined 
peripheral edge is heat sealed. 

8. The system as defined in claim 4 wherein the air bag is 
made from a thermoplastic. 

9. The system as defined in claim 4 wherein the air bag 5 
includes upper and lower chambers. 

10. The system as defined in claim 9 wherein the first 
channel is located within the upper chamber. 

11. A side impact crash protection and rollover system 
(80) comprising: io 

a web guide (60) attachable to a pillar of a vehicle; 

a seat belt system (50) having a shoulder belt portion 
(64a) supported by and extending from the web guide, 
the shoulder belt portion adapted to be secured about a 
seated occupant; 

an air bag assembly (100, 200, 250) including an air bag 
(200) initially stored in an uninflated or folded condi- 
tion adjacent the web guide and when inflated is 
positioned adjacent the pillar (28, 30), the air bag 2Q 
including a first channel (212) for receiving a portion of 
the shoulder belt portion, 

a housing (100) to protectively enclose the air bag, the 
housing adapted to be secured to the pillar, with the air 
bag folded therein; 25 

wherein the housing includes a housing opening (110, 
410) adapted to be positioned in general in alignment 
with a first means (54, 67) for securing the web guide 
to the pillar, and a frangible portion (170, 407) extend- 
ing firom the housing opening which is opened by the 30 
inflating air bag to permit the air bag to extend beyond 
the housing to protect an occupant during the crash; the 
first channel, prior to inflation of the air bag, positioned 
generally about the housing opening interior to the 
housing. 35 

12. The system as defined in claim 11 wherein upon the 
tearing open of the frangible portion (170, 407), the housing 
divides into two parts (150^6; 412a,fc), each of which is 
positioned between the inflated air bag and an adjacent part 

of the vehicle. 40 

13. The system as defined in claim 12 wherein when the 
housing, with the air bag installed therein, is mounted 
proximate the pillar, the shoulder belt portion (64a) extends 
through the first channel and through the housing opening. 

14. The system as defined in claim 11 wherein the web 45 
guide is positioned upon the outside of the housing and a 
means for mounting the web guide extends through the 
housing opening and first channel and is secured to the pillar. 
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15. The system as defined in claim 14 wherein the 
shoulder belt portion includes a first part and a second part, 
the first part extends from a seat belt retractor along the 
housing and is looped through the web guide; the second 
part extending from the web guide to a tongue, the seat belt 
system includes a lap belt portion which extends from the 
tongue to a first anchor point, the tongue lockable within a 
cooperating buckle forming a 3-point seat belt restraint; 

wherein upon inflation of the air bag, the air bag raises the 
second part of the shoulder belt portion to reduce slack 
in the seat belt restraint, about the occupant. 

16. The system as defined in claim 15 wherein upon 
inflation of the air bag and the raising of the shoulder belt 
portion, the lap belt portion is drawn more tightly about the 
occupant. 

17. A side impact crash protection and rollover system 
comprising: 

a housing including a frangible portion and a first opening 
through which a portion of a seat belt extends; 

a cushion inflatable from an uninflated, stored condition 
to an inflated condition, wherein when in the uninflated 
condition, the cushion is stored within the housing and 
upon inflation, the cushion causes the frangible portion 
of the housing to break creating an opening in the 
housing through which the cushion can continue to 
inflate; 

the cushion including at least a first inflatable section 
having a tubular portion formed into an aperture, 
wherein when the cushion is within the housing in its 
uninflated, stored condition, the aperture is aligned with 
the first opening of the housing, such that the seat belt 
extends therethrough, wherein upon deployment of the 
cushion, the first inflatable section is positioned gen- 
erally proximate a pillar of a vehicle at a location to 
protect the head and shoulder of an occupant in a 
collision. 

18. The system as defined in claim 17 wherein the cushion 
further includes an inflatable second or lower section in fluid 
communication with the first section such that inflation gas 
flows therebetween, wherein upon deployment of the 
cushion, the second section is located generally below the 
first section at a location to protect the thorax area of the 
occupant. 
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